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Kermanshah as fairly important industrial city suffered from air pollution specially dust storm during the
recent decade. The main purpose of this study was to compare quantitatively the health impacts of PM10
on citizens of Kermanshah city during two successive years. The hourly data of PM10 was taken from
Kermanshah Environmental Protection Agency (KEPA) which was measured by Beta attenuation method.
We used a health effect model for quantiﬁcation which was based on baseline incidence (BI), relative risk
(RR) and attributable proportion (AP). Our ﬁndings showed that 7.6, 11, 15.1, 13.5 and 7.6 percent of total
mortality (TM), cardiovascular mortality (CM), respiratory mortality (RM), hospital admission respiratory
disease (HARD) and hospital admission cardiovascular disease (HACD) were attributable to short term
exposure to PM10, respectively in 2011. With regarding to two years in view of short term health effects,
we observed that 20 percent reduction occurred in 2012 compared with 2011. We also concluded that 48
and 12 percent of all health impacts were attributed to occurrence of Middle East Dust (MED) storms
during 2011 and 2012, respectively.
Copyright © 2016 Turkish National Committee for Air Pollution Research and Control. Production and
hosting by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Air pollutants are heterogeneous and have a wide spectrum of
sizes, forms and chemical compounds. Due to the difference in size,
concentration and chemical compositions, some particles have
further dangerous effects on human health (Watson et al., 1988). In
this regard, particulatematters are consideredas a good surrogate for
the complex mixture of air pollutants which emitted by various
sources (Fattore et al., 2011). In the other hand, among the air pol-
lutants, the particulate matters because of the ability to penetrate
deep in pulmonary system have the most effects on the health of
human (Park and Wexler, 2007; MacNee and Donaldson, 2003;
Jordanova et al., 2012). Some studies shows that particulate matterrzi).
nal Committee for Air Pollu-
ttee for Air Pollution Research and
g/licenses/by-nc-nd/4.0/).even at the lowconcentrationhas non-negligible health effect (Boldo
et al., 2006). particulate matter with size more than 2.5 micron
produced by mechanical and physical processes such as re-
suspension of dusts, smashing and eroding of materials (Cesari
et al., 2012). Particulate matters are produced in almost all urban
area but percentage of those are different depends on location,
climate, transportations and energy consumptionpatterns, aswell as
substance andparticlesproperties (Samara andVoutsa, 2005;Nyand
Lee, 2011). In the recent years, the westerly prevailing wind carried
high volume of particulate matter that increased number of dust
event days in Iran (Ghasemet al., 2012). Previous studies showed that
dust events which contain high volumes of PM can transport high
amountof pathogens (Kellogg andGrifﬁn, 2006) andwestof Iran that
was affected by theMiddle Eastern Dust stormwas not an exception
(Soleimani et al., 2015; Goudarzi et al., 2014). Present study surveyed
the health outcomes of the particulate matters with an emphasis on
impacts of the MED storms during 2011 and 2012 in Kermanshah,
Iranwhich had the 6th status among themost polluted cities in view
of annual average of PM10 in the world (Goudie, 2014).Control. Production and hosting by Elsevier B.V. This is an open access article under
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2.1. Study area
Kermanshah city, the center of Kermanshah province, with the
population of 857,048 people and area of 90 km2 has the ninth rank
among most populated cities in Iran. The metropolis has the
geographic coordinate of 341805100N 470305400E and located in the
west of Iran. Kermanshah has cold semi-arid climate with plain-
highland physiography, and 1350 m altitude. The average annual
precipitation is 456.8 mm with absolute minimum and maximum
temperature of27 C and 44.1 C, respectively. The average annual
temperature is 14.3 C (KRMO, 2012). Fig. 1 shows the location of
the study area.
The most important factor of the air pollution in Kermanshah is
dust storm that comes from the deserts of Iraq and Arabian
Peninsula and it closed the ofﬁces, schools and cancelled ﬂights dueFig. 1. Studto severe reduction in visibility in some days (jamejamonline.ir, July
30, 2010). The visibility in some days reduced down to 200 m. The
air pollution in 5 July 2009 was 21 times more than the limited
threshold because of the dust storm (fardanews.com, July 30, 2010)
resulted in dozens of hospitalizations due to cardiac and respiratory
complaints. This also cause the severe damage to the forest and
vegetation of the region (irna.ir, April 27, 2011). The other air
pollution factors are the industries like petrochemical reﬁnery and
Kermanshah Oil Reﬁning Company (KORC) which located in the
center of the city (Fig. 1).
2.2. Health risk assessment tool
In this study the health risk of PM10 in ambient air of Kerman-
shahwas assessed using Air Quality Health Impact Assessment Tool
(AirQ). The AirQ is a specialized software that enables the user to
assess the potential impact of air pollution exposure of a given airy area.
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time period (Fattore et al., 2011). Quantifying the health effects of
the exposure to air pollution gives a simple concept of the air
pollution conditions and its impacts to decision maker or even
ordinary people to ﬁnd out the costs of it. By using AirQ we
quantiﬁed several mortality and morbidity such as Total Mortality
(TM), Cardiovascular Mortality (CM), Respiratory Mortality (RM),
Hospital Admission Respiratory Disease (HARD) and Hospital
Admission Cardiovascular Disease (HACD). Methodological princi-
ples and procedure and scientiﬁc basis for the risk estimates are
based on calculation of attributable proportion (AP) which is frac-
tion of health consequences in the exposed population to a speciﬁc
air pollutant. The AP is calculated as the following equation
(Gharehchahi et al., 2013):
AP ¼
PðRRðcÞ  1Þ  PðcÞ
P
RRðcÞ  PðcÞ (1)
Where RR is the relative risk for a speciﬁc health endpoint, in
category “c” of exposure, driven from epidemiological studies and
P(c) is the population proportion in category “c” of exposure. AirQ
assumes that the measured concentrations in each concentration
interval are the average exposure of the people (Fattore et al., 2011).
In epidemiology, RR is the health attributable risk related to the
exposed people and simply calculated by the following general
formula (Ghozikali et al., 2014):
RR¼ Probability of event when exposed to air pollution
Probability of event when nonexposed to air pollution
(2)
When the baseline frequency of the speciﬁc health outcome in
the populationwas known, the number of each case per population
unit can be calculated as (Goudarzi et al., 2015):
IE ¼ I AP (3)
where I is the population unit and IE is the number of cases
attributable to air pollution per each population unit. If size of
population is known, the number of attributable cases will be
estimated as (Goudarzi et al., 2015):
NE ¼ IE N (4)
where NE is the number of cases and N is the size of the
investigated population. The annual and seasonal average,
maximum and minimum, annual 98th percentiles and ﬁnally the
number of days in speciﬁc concentration interval are the software
inputs (Table 1) and the model express the outputs in terms of AP
and number of excess cases.
If there were no epidemiological studies which indicate the
baseline incidence (BI) and the relative risk (RR), So, the BI and the
RR values used in the model could be derived from the previous
meta-analysis studies (WHO, 2001).Table 1
Model input data for PM10 concentration (mg/m3).
Stations Ziba Park Ostandari Average
Year 2011 2012 2011 2012 2011 2012
Annual Mean 160 119 136 113 148 116
Winter Mean 168 98 173 114 171 106
Summer Mean 152 140 100 112 126 126
98 Percentile 525 327 412 274 562 376
Annual Maximum 731 586 498 548 719 624
Winter Maximum 731 99 498 297 614 198
Summer Maximum 726 586 271 548 498 5672.3. PM10 measurements
The hourly data was provided from the KEPA that was the
responsible organization for monitoring of air pollutants continu-
ously. PM10 was measured hourly by Beta attenuation method at
two air quality monitoring stations in Kermanshah. The pre-
processing was performed on the hourly data of these stations to
obtain daily average for whole city during two successive years. It
should be mentioned that the PM10 measurement data were for
2011 and 2012. The data of the stations preprocessed in Excel using
macro (VBA) programing to convert the data into input format of
AirQ. The data needs for software are daily average, annual mean,
winter and summer days, annual, winter (October to March) and
summer (April to September) mean, annual, winter and summer
maximum, Annual 98 percentile, the number of days which con-
centration of the air pollutants were in the certain intervals, and
populationwhich should be divided by one thousand. In the Table 1
the consequent data of these two years are provided. The number of
days within each concentration interval was also presented in
Table 2. Fig. 2 shows the schematic diagram of the used approach.
3. Results and discussions
3.1. The concentrations of PM10 and dust events
With regard to National Ambient Air Quality Standards (NAAQS)
(USEPA, 2006), the air quality standard for PM10 is 50 mg/m3 for the
annual average and 150 mg/m3 for the daily average. The annual
averages in the present study were presented in Table 1. The annual
average of PM10 in these two years was exceeded from the standard
which was 148 and 116 for 2011 and 2012, respectively. For 2011,
2012 the annual mean was 2.96 and 2.32 times higher than the
NAAQS criteria, respectively. The same approach was ongoing for
daily average and PM10 concentration that was exceeded from the
criteria for daily average too. The number of days with concentra-
tion higher than the criteria in 2011 and 2012 were 138 and 63,
respectively (Table 2) and this was while the daily average not to be
exceeded more than once per year on average over a 3-year period.
The number of days with concentration higher than 50 mg/m3 was
338 and 353, as well (Table 2). In a study of PM10 impact on human
health in 13 Italian cities, Martuzzi et al., reported that about 92
number of deaths per 100,000 people were attributable to PM10
above 20 mg/m3 (Martuzzi, 2006). With regard to dust storm clas-
siﬁcation (Hoffmann et al., 2008) that presented in Table 3, the
number of dusty day in 2011 and 2012 in Kermanshah was 230 and
322 days, respectively and the number of light dust stormwhich in
this case we consider it as the Middle East Dust stormwere 91 and
17 days for 2011 and 2012, respectively. The other studies also
considered this concentration (200 mg/m3) to differentiate between
the MED and normal conditions (Al-Taiar and Thalib, 2014; Thalib
and Al-Taiar, 2012).
3.2. The baseline incidence and relative risks
As it has shown in Table 4, the Baseline Incidence (BI) and
Relative Risk (RR) were applied as inputs of AirQ software for
assessing the impact of PM10 on inhabitant of Kermanshah. The BI
was derived from the previous study (Naddaﬁ et al., 2012) and
compared with that of World Bank (World Bank, 2012) to make
sure for accuracy and precision. The average BI was about 5 per
1000 people for Iran due to having young population. The per-
centage of population in ages from 15 to 64 for Iranwas 72 percent,
while the average value for the globe was 63 percent. The relative
risks given from the comprehensive study considered 23 European
cities (Medina et al., 2009). According to WHO-AQGs, these values
Table 2
Number of days in each concentration Interval of PM10.
[mg/m3] 2011 2012 [mg/m3] 2011 2012 [mg/m3] 2011 2012 [mg/m3] 2011 2012
<10 0 0 70e79 21 31 140e149 19 14 250e299 22 2
10e19 0 0 80e89 21 30 150e159 11 16 300e349 7 3
20e29 6 2 90e99 25 33 160e169 10 8 350e399 4 1
30e39 5 5 100e109 25 36 170e179 8 6 >¼400 1 1
40e49 16 5 110e119 19 31 180e189 12 9 Sum 365 365
50e59 17 14 120e129 14 29 190e199 6 7 >¼50 338 353
60e69 22 33 130e139 17 39 200e249 57 10 >¼150 138 63
Fig. 2. Schematic diagram of the materials and methods.
Table 3
Dust events classiﬁcation and its occurrences.
Category Classiﬁcation Occurrences (Days)
Visibility (m) Wind speed (m/s) PM10 (mg/m3) 2011 2012
Dusty air >2000 e 50e200 230 322
Light dust storm (DS1) <2000 e 200e500 91 17
Dust storm (DS2) <1000 >17 500e2000 e e
Strong dust storm (DS3) <200 >20 2000e5000 e e
Serious strong dust storm (DS4) <50 >25 >5000 e e
M.B. Marzouni et al. / Atmospheric Pollution Research 7 (2016) 768e774 771of RRs can be transferred to similar studies (WHO, 2001). For every
10 mg/m3 increase in PM10 concentration, the risk of total mortality
(TM), cardiovascular mortality (CM), respiratory mortality (RM),
hospital admission respiratory disease (HARD) and hospital
admission cardiovascular disease (HACD) increased up to about 0.6,
0.9, 1.3, 0.6 and 1.14 percent, respectively.
The study surveyed the health effects of the dust storm in
Sydney, Australia showed the signiﬁcant relationship between the
respiratory diseases and dust storm but for cardiovascular
morbidity no signiﬁcant association was obtained. The relative risk
obtained for respiratory diseases was 1.20 (95% CI: 1.15e1.26)
(Merriﬁeld et al., 2013). The concentration of PM10 in the dusty
period was above 400 mg/m3. The relative risks applied in this study
in the concentrations of 50 and 400 mg/m3 were 1.0513 and 1.2679
respectively. Australia had the BI of 6e7 per 1000 people and 67
percent of population aging between 15 and 65 (World Bank, 2012).
Park et al. (2015) surveyed the inﬂuence of the Asian Dust Storm on
the asthma and Chronic Obstructive Pulmonary Disease (COPD)
related to hospital visits (Park et al., 2015). They selected twoTable 4
Relative risk (RR) with 95% conﬁdence intervals (95% CI), Baseline Incidence (BI), Attribut
Health endpoint Baseline incidence Relative
Per 100,000 Risk (RR)
Mortality
Total Mortality 543.5 1.006 (1.004e1.00
Cardiovascular Mortality 231 1.009 (1.005e1.01
Respiratory Mortality 48.4 1.013 (1.005e1.02
Morbidity
Hospital Admission Respiratory Disease 1260 1.0114 (1.0062e1.0
Hospital Admission Cardiovascular Disease 436 1.006 (1.003e1.00comparison days, one 7 days before and another 7 days after dust
storm. The PM10 concentrations in the days of dust storm were
147 ± 67 mg/m3 and in the normal days were 62 ± 27 mg/m3. Hos-
pital visits for asthma signiﬁcantly increased at lag5 for Asian dust
(RR ¼ 1.21; 95% CI: 1.01e1.19). The hospital visits for COPD also
signiﬁcantly increased on days with Asian dust (RR ¼ 1.29; 95% CI:
1.05e1.59). The respiratory as well as asthma admissions in relation
to dust storm days were compared to days without dust storms
over a period of 5 years in Kuwait (Thalib and Al-Taiar, 2012). The
relative risks for asthma and respiratory admissions were obtained
1.07 (95% CI: 1.02e1.12) and 1.06 (95% CI: 1.04e1.08), respectively.
Keep in mind that 75 percent of the population in Kuwait had the
age between 15e65 and BI was 3 per 1000 person. This made the
relative risks lower than the other study. In this study the Relative
Risks for respiratory and cardiovascular disease at the concentra-
tion of 50 were 1.0513, 1.027 and for concentration of 150 mg/m3
were 1.1653 and 1.087. Lee et al. (2013) used a nine-year dataset to
estimate the effect of Asian dust storms (ADS) on daily mortality in
seven metropolitan cities of Korea. They showed that theable Proportion (AP) and number of cases per 105 persons for each health outcome.
Attributable proportion (uncertainty
range)
Number of cases (uncertainty
range)
2011 2012 2011 2012
8) 7.62 (5.21e9.90) 5.99 (4.08e7.84) 41 (28e54) 33 (22e43)
3) 11.00 (6.43e15.15) 8.73 (5.05e12.14) 25 (15e35) 20 (12e28)
1) 15.15 (6.43e22.40) 12.14 (5.05e18.24) 7 (3e11) 6 (2e9)
167) 13.54 (7.85e18.66) 10.80 (6.18e15.07) 170 (99e235) 136 (78e190)
9) 7.62 (3.96e11.00) 6 (3.09e8.73) 33 (17e48) 26 (14e38)
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Fig. 3. Relationship between cumulative number of total mortality and PM10
concentrations.
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Fig. 4. Relationship between cumulative number of cardiovascular mortality and PM10
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(95% CI: 0.1, 3.1), 1.7 (95% CI:1, 4.5) and 5.51 (95% CI:0.3,11.6) for
total, cardiovascular and respiratory mortality, respectively (Lee
et al., 2013). The daily average of PM10 in ADS was about 150 mg/
m3. The total numbers of Non-accidental mortality per 100,000
during the nine-year period were 3123 deaths. Chemical compo-
sition of PM10 and its impacts on lung cells during MED was
studied in Ahvaz, Iran (Naimabadi et al., 2016). The results showed
that PM10 decreased the cell viability in a dose-response manner in
both dusty and normal days. The results also showed that therewas
no signiﬁcant difference in cytotoxicity between normal days and
dust event days. The study conducted in Kuwait showed no sig-
niﬁcant association between dust storm event and the same-day
mortality (Al-Taiar and Thalib, 2014). It could because of the pop-
ulation and health characteristics of the studied case. Kuwait had
the BI of 3 per 1000 people and 76 percent of population was be-
tween 15 and 65. The world average for two mentioned item is 8
per 1000 people and 63 percent, respectively (World Bank, 2012).
In this study the relative risks at the concentration of 50 and 150 for
TM, CM and RM are 1.027, 1.087; 1.0405, 1.1305 and 1.0585, 1.1885,
respectively. According to the above mentioned studies, we
assumed that the relative risks were the same during normal and
dusty days in the present study. This may criticized by researchers
when the well proven approaches are mixed with less stringent
assumption. However, limitations are the main justiﬁcation of the
studies. In the other hand, extrapolation and practical application of
research involves simpliﬁcation and application of the assumptions
which may be difﬁcult to test and as a matter of principle, the
research on environmental health is oriented towards ﬁnding that
inform the policy makers about the adverse impacts.
3.3. Short term exposure to PM10 and adverse health effects
The results of the model is summarized in Table 4 which are AP
percentages and the number of excess cases. To explain Table 4
which is the program's output it should be noted that the esti-
mated number of excess cases refers to the cases of mortality or
morbidity caused by exposure to PM10 and the AP percentage
referred to the proportion of the health outcome which was
attributed to PM10. For instance, the total number of deaths
attributed to PM10 among 100,000 people is 33, while the total
number of death reported per 100,000 people (BI) was 543.5, so the
attributed proportion was obtained 5.99 percent. As seen in Table 4
the percentage of AP in all cases of mortality andmorbidity for 2011
is more than 2012. This was because of the more number of days
that concentration of PM10 was exceeded from 200 mg/m3 in 2011
(Table 2 & Table 3). The AP percentages for respiratory mortality
and respiratory hospital admission were more than the cardiovas-
cular mortality and cardiovascular hospital admission. It may be
due to the relative risk for each health outcome. The number of
excess cases for cardiovascular mortality was more than the res-
piratory mortality and this referred to the baseline incidence which
showed the susceptibility of the people to the special health
outcome (World Health Organization, 2014).
As it has shown in Table 4, number of excess cases attributed to
PM10 for TM, CM, and RM per 100,000 people was 41, 25, and 7
persons in 2011, respectively. These outcomes diminished to 33, 20,
and 6 individuals in 2012. Considering short-term effects, the re-
sults of the study conducted in Tehran showed that PM10 with
annual concentration of 90 mg/m3 had the greatest health impacts
among various parameters (Naddaﬁ et al., 2012). They showed that
26, 16 and 5 numbers of TM, CM and RM per 100,000 people are
related to exposure to PM10. Also the results of present study
indicated that 170 and 136 numbers of HARD cases per 105 were
attributed to PM10 in 2011 and 2012, respectively, while 33 and 26numbers of HACD cases per 105 were attributed to PM10 in 2011 and
2012, respectively. Gharechahi et al. showed that the number of 83
and 31 numbers of HARD and HACD per 105 person were attrib-
utable to PM10 in Shiraz (Gharehchahi et al., 2013).
Figs. 3 to 7 showed the mortality and morbidity (cumulative
number of cases per 100,000) in each concentration interval in
these two years. As it has shown in these ﬁgures for the year 2011,
to the concentration of 200 mg/m3, the curves have the smooth
trend but after this concentration, tangible increase was observed
but for the year 2012 the mild trend was observed in all points of
the curves. Also these ﬁgures clearly showed the health impacts
reduction of the dust events in these two years. Given from the
ﬁgures, the number of cases for each health endpoint is presented
in Table 5. By comparison between the health impacts in these two
years, we can see that about 20 percent reduction occurred in 2012.
This reduction referred to the reduced number of days that con-
centration of PM10 was exceeded from 200 mg/m3 (Table 2).
The number of total mortality attributed to for the concentration
above 200 mg/m3 was about 19.8 and 4 per 105 people in 2011 and
2012, respectively. The number of cases per 105 people for 2011 and
2012, above concentration of 200 mg/m3 for CM, RM, HARD, HACD
were 12.1, 2.5; 3.5, 0.7; 81.6, 16.6 and 15.9, 3.2 per 105 people,
respectively. The results showed that the health impacts in con-
centration above 200 mg/m3 for 2011 were about ﬁve times more
than the number of cases for 2012. The higher number of cases in
concentration above 200 mg/m3 was attributable to the Middle East
Dust (MED) events. In the last decade, especially since 2004, the
south and west parts of Iran have been experiencing major dust
01
2
3
4
5
6
7
8
<1
0
10
-1
9
20
-2
9
30
-3
9
40
-4
9
50
-5
9
60
-6
9
70
-7
9
80
-8
9
90
-9
9
10
0-
10
9
11
0-
11
9
12
0-
12
9
13
0-
13
9
14
0-
14
9
15
0-
15
9
16
0-
16
9
17
0-
17
9
18
0-
18
9
19
0-
19
9
20
0-
24
9
25
0-
29
9
30
0-
34
9
35
0-
39
9
>=
40
0
N
um
be
r o
f C
as
es
Concentration (μg/m3)
RM (2011) RM (2012)
Fig. 5. Relationship between cumulative number of respiratory mortality and PM10
concentrations.
0
20
40
60
80
100
120
140
160
180
<1
0
10
-1
9
20
-2
9
30
-3
9
40
-4
9
50
-5
9
60
-6
9
70
-7
9
80
-8
9
90
-9
9
10
0-
10
9
11
0-
11
9
12
0-
12
9
13
0-
13
9
14
0-
14
9
15
0-
15
9
16
0-
16
9
17
0-
17
9
18
0-
18
9
19
0-
19
9
20
0-
24
9
25
0-
29
9
30
0-
34
9
35
0-
39
9
>=
40
0
N
um
be
r o
f C
as
es
Concentration (μg/m3)
HARD (2011) HARD (2012)
Fig. 6. Relationship between cumulative number of hospital admission respiratory
disease and PM10 concentrations.
0
5
10
15
20
25
30
35
<1
0
10
-1
9
20
-2
9
30
-3
9
40
-4
9
50
-5
9
60
-6
9
70
-7
9
80
-8
9
90
-9
9
10
0-
10
9
11
0-
11
9
12
0-
12
9
13
0-
13
9
14
0-
14
9
15
0-
15
9
16
0-
16
9
17
0-
17
9
18
0-
18
9
19
0-
19
9
20
0-
24
9
25
0-
29
9
30
0-
34
9
35
0-
39
9
>=
40
0
N
um
be
r o
f C
as
es
Concentration (μg/m3)
HACD (2011) HACD (2012)
Fig. 7. Relationship between cumulative number of hospital admission cardiovascular
disease and PM10 concentrations.
Table 5
Number of excess cases in each classiﬁcation and each health outcome per 105 people.
Health endpoint TM CM RM HARD HARD
Year 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
Normal Air 0.6 0.3 0.4 0.2 0.1 0 2.6 1.2 0.5 0.2
Dusty Air 21.0 28.3 12.9 17.5 3.7 5.2 86.4 118.3 16.8 22.7
MED 19.8 4.0 12.1 2.5 3.5 0.7 81.6 16.6 15.9 3.2
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(Sahara desert) (Goudie and Middleton, 2006; Furman, 2003;
Shahsavani et al., 2012). In the other hand, about 48 and 12
percent of the health outcomes were attributed to MED for 2011
and 2012, respectively, and also the percentage of the mortality and
morbidity for light dusty air were 51 and 87 in 2011 and 2012.
Therefore, with regard to the data given, the negligible health im-
pacts were attributed to the days with the normal conditions.3.4. Limitations
For a city like Kermanshah, we need further air quality moni-
toring stations to have a better judgment associatedwith air quality
and its health effect. This approach assumes concentrations that
were measured in sampling stations are representative of the
average exposure of the people. So, the establishment of mobile orfurther sampling station in different areas renders the results more
reliable.4. Conclusions
This study was the ﬁrst attempt to assess the health impacts of
PM10 as an air pollutant in Kermanshah, Iran. Mountainous
topography, cold weather duringwintertime as well as frequency of
dust storms provided complicated circumstances to take measure
to encounter urban air pollution problem in Kermanshah. A valu-
able experience from comparison of health impacts attributed to
PM10 in these two successive years shows that although the PM10
health impacts mitigates, the comprehensive measures are needed
for air pollution prevention. It should be noted that for diminishing
the health impacts, the policy makers should focus on measures
which decrease the amount of PM10 in ambient air. Existence ofreﬁnery as a main polluter amid the Kermanshah dictates urgent
action like relocation and process manipulation to mitigate risk of
air pollutants particularly PM10. The results convince urban air
pollution authorities and governmental decisionmakers to struggle
for ﬁnding optimized pattern regarding to anthropogenic sources
and measures to control unwanted guest (MED).
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